Metal-based coordination polymers with specific motifs have been attracted due to both aesthetic facet and potential applicability such as electrical conductivity, molecular magnet, host-guest chemistry, crystal bending effect, and catalysis. [1] [2] [3] [4] [5] [6] [7] [8] [9] New motifs can be designed by selecting the coordination geometry of central metals, the structure of spacer ligands, the kinds of counterions, and reaction conditions. [10] [11] [12] [13] [14] Among diverse elegant efforts to find key factors in the development of rational molecular structures, the use of new organic tectonics that can bridge two or more metal centers is of current interest. The appropriate angle and flexible components of the tectonics play important roles in establishing a rational design strategy. [15] [16] [17] [18] [19] In this context, recently, silicone-containing bipyridyl tectonics have been developed and explored for a fascinating class of materials containing diverse architectures and functions. [20] [21] [22] [23] [24] In order to explore the effects of angle constraint of the spacer ligand on the coordination polymerization, we report a unique structure and related properties of [AgL]ClO 4 prepared by the reaction of AgClO 4 with bis(3-pyridyl)-cyclotetramethylenesilane (L). L is a new tectonic ligand that possesses a rigid cyclotetramethylene moiety, conformational nonrigidity of pyridyl group, and a potential bridged bidentate donor. The new ligand L was prepared according to the Stang's procedure. 20 The ligand is a stable crystalline solid which is soluble in common organic solvents. The slow diffusion of AgClO4 with L affords colorless crystals of [AgL]ClO4 as shown in Scheme 1. The silver complex is air-stable and is hardly soluble in water and in organic solvents. Its structure was established by X-ray characterization. The crystallographic unit and infinite structure are depicted in Figure 1 , and relevant bond distances and angles are listed in Table 2 . L connects two . The perchlorate anion hardly interacts with the silver(I) ion, and thus, exists as a counteranion. (the shortest distance of Ag···O(1) = 2.95 Å, 3.04 Å). The most striking feature is that the skeletal strand is severely bent. Thus, the 81.48 Å strand per a c-axis unit (25.27 Å) is included in the unit cell. To our knowledge, this is the highest value of strand-length/unit.
The bent structure seems to be induced by a rigid C-Si-C angle (108.1 (2) o , 113.1 (4) o ) of the 5-membered sillacycle. Two kinds of the intrastrand shortest distance Ag(I)···Ag(I) exist as 5.51 Å (parallel) and 6.82 Å (cross). Thus, the shape of this strand is very different according to the point of view (see Fig. 1 ). The top view including counteranions looks like a nano-pillar (11.7 Å × 17.4 Å). The angle and rigidity around the Si atom seems to play a key role in the construction of the unique 1D structure. Thus, delicate tuning and design of Si-containing spacer ligand is in progress in our laboratory.
In order to investigate the behavior of ClO4 − anion, the IR spectra of the product were measured in various media. The anion band measured in KBr pellet lies at 1088 cm −1 . The band in nujol mull appears at 1089 cm
. Moreover, the band in ionic liquid (1-n-butyl-imidazolium hexafluorophosphate) 25 absorbs at 1092 cm
. Thus, the anion band appears at a similar position irrespective of media, indicating that the perchlorate exists as a counteranion rather than a ligand in the solid structure, which is coincident with the X-ray structure. If the anion strongly interacted with the cationic skeletal structure, the band in ionic media significantly would shift in contrast to the band in neutral nujol media. Though the perchlorate is a counteranion, the anion exchange in aqueous suspension was hardly achieved in contrast to other silver complexes with simple pyridyl ligands. 26 The water-repellant properties of the silicon-containing ligand may be attributed to the non-exchangeability. Packing mode of anions may be in part responsible for the nonexchangeability. The TGA and DSC curve shows a drastic collapse at 247 ºC.
The present system is significant as a rare example of nano-pillar consisting of the most severely bent strand. Further synthesis of analogues using the new ligands and pervasive applications including anion exchangeability are in progress, and will provide more detailed information on the development of the molecular networks that exhibit desirable properties.
Experimental Section

Bis(3-pyridyl)cyclotetramethylenesilane (L):
To a solution of 3-bromopyridine (7 mmol) in dry ethyl ether (20 mL) under nitrogen gas was added dropwise n-butyllithium (7.2 mmol, 2.5 M solution in hexane) at -78 o C. The resulting mixture was stirred at the temperature for 40 min. Dichlorocyclotetramethylenesilane (3.2 mmol) was slowly added to the yellow suspension. Distilled water (20 mL) was added into the reaction solution, and the organic solution layer was separated. The organic solution was washed with water (2 × 10 mL), and then was dried over MgSO 4 . The crude product was purified by column chromatography on silica gel with ethyl acetate. The solvent was evaporated to obtain colorless crystals in 62% yield. or ethanol instead of methanol, the same crystals were obtained. Crystallographic Structure Determination. A colorless crystal was wedged in a Lindemann capillary with mother solvent. X-ray data were collected on a Bruker SMART automatic diffractometer with a graphite-monochromated Mo Kα radiation (λ = 0.71073 Å) and a CCD detector at ambient temperature. The 45 frames of two dimensional diffraction images were collected and processed to obtain the cell parameters and orientation matrix. The structure was solved by the SHELXS 97 and refined by SHELXL 97. 27 The non-hydrogen atoms were refined anisotropically, and hydrogen atoms were placed in calculated positions and refined only for the isotropic thermal factors. Crystal parameters and procedural information corresponding to data collection and structure refinement were given in Table  1 
